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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to form a thick f 
conductor layer pattern on a ceramic green sheet with accuracy, to bury 
the thick conductor pattern in the green sheet without causing sheet 
attack, and to prevent a gap form being produced during laminate press 
bonding. 

SOLUTION: A thick (5-60^m) conductor film pattern 22 is printed on a 
film 20. The printed film 20 is laid on a ceramic green sheet 24, and is 
pressed to transfer the conductor film pattern 22 to the ceramic green 
sheet 24 in such a manner that the conductor film pattern 22 is totally or 
partially buried in the ceramic green sheet 24. Then the film 20 sticking 
to the green sheet is stripped off, and the conductor film pattern 22 is 
thereby formed on the ceramic green sheet 24. The ceramic green sheet 
24 may be heated to an appropriate temperature during pressing. 
Transferability is further enhanced by coating the conductor film pattern 
print face of the film 20 with a mold releasing agent in advance. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the ceramic green sheet which uses this invention for manufacture of 
laminating parts -- a conductor - it is related with the method of forming a film pattern furthermore, the thick conductor 
which printed this invention on the film when stated in detail - carrying out the pressurization imprint of the film pattern 
at a ceramic green sheet - a ceramic green sheet -- a conductor - it is related with the method of forming a film pattern 
Although especially this technology is not limited, it is useful to manufacture of the surface mount type laminating 
dielectric filter built into various kinds of mobile communication equipment used, for example with a microwave band 
etc. 
[0002] 

[Description of the Prior Art] With the miniaturization of electronic equipment, miniaturization also with the much more 
electronic parts built into it is demanded, and various kinds of laminating chips in which a surface mount is possible are 
developed. This carries out the laminating of many ceramic green sheets (non-calcinated sheet) in predetermined 
sequence, after it carries out sticking-by-pressure unification, cuts the acquired laminating block and is manufacturing 
them by passing through the process which divides into the chip of a piece piece and is calcinated. 
[0003] | For example, also in the dielectric filter, the laminated structure is adopted partly. Carry out the laminating of 
many dielectric green sheets to the manufacture, and the dielectric green sheet which carried out array formation of many 
conductor patterns in a resonator regularly in all directions is included in a front face so that it may be inserted into those 
interior at the time of a laminating. The dielectric green sheet which has an outside ground pattern in one outermost layer 
ot drum The dielectric green sheet which has an outside ground pattern and an I/O electrode pattern in the outermost layer 
ol drum of another side is arranged, respectively, and sticking-by-pressure unification is carried out, and it cuts in all 
directions, and separates into the dielectric chip of a piece piece, and the method of adhering and calcinating a conductor 
material required for a tip side side etc. is adopted. 

[0004] manufacture of such laminating parts - facing - a conductor predetermined to a ceramic green sheet - it is 
necessary to form a film pattern correctly as the conventional technology - the conductor of a silver system - a conductor 
predetermined by printing a paste with screen printing on a green sheet - the method of forming a film pattern has been 
adopted the ceramic green sheet after printing is shown in drawing 12 - as - the ceramic green-sheet 10 top - a 
conductor - it will be in the state where the film pattern 12 appeared Although the ceramic green sheet 10 combines and 
sheet-izes ceramic powder with an organic binder and changes with a use, the manufacture method or manufacture 
conditions, etc., it is about 80 micrometers in thickness, for example, the conductor printed on it - the film pattern 12 
lessens electric resistance - it is thick beneficial, for example, it may be necessary to be about 5-60 micrometers such a 
conductor -- the laminating of many ceramic green sheets is carried out in predetermined sequence, and sticking-by- 
pressure unification is attained by hot press so that the ceramic green sheet which printed the film pattern may be inserted 
in inside J 

[0005] 

[Problem(s) to be Solved by the Invention] since a ceramic green sheet is in the state (state where ceramic powder is 
combined with the organic binder) where it does not calcinate, as mentioned above and is a thin thing of dozens of 
micrometers - a conductor - the time of printing using a paste - a conductor - the vehicle contained in the paste 
becomes a cause and the phenomenon called sheet attack arises A sheet attack is a phenomenon which deforms so that a 
wrinkle may be made to a sheet by adhesion of a vehicle, if a laminating is carried out and it unifies using the sheet which 
deformed such - an internal conductor - the conductor of a film pattern and the exterior - a film pattern shifts and 
dispersion m a property becomes large the conductor containing a vehicle with the fabricated ceramic green sheet and 
affinity sufficient in order to prevent generating of such a sheet attack - a method only has using a paste however - 
general -- a congenial conductor - what has the property which dries a paste quickly - it is - such a conductor - it will 
get dry, if a paste is used and it will print 2 to 3 times Therefore, a screen will be defecated, it will be necessary to 



perform the next printing, and workability is very bad. that is, a conductor usable with the conventional technology -- the 
conductor which a paste has big restrictions and contains the good vehicle of printing workability - there is a problem 
which cannot use a paste 

[0006] moreover -- manufacture of laminating parts -- a conductor -- although it passes through the process which carries 
out the laminating of the ceramic green sheet which printed the film pattern, pressurizes it, and carries out sticking-by- 
pressure unification, it is shown in drawing 13 -- as - a conductor -- it is easy to generate a crevice 14 between the 
ceramic green sheets 10 near the edge of the film pattern 12 a conductor with this comparatively thick - a pressure is 
uneven, in case it is pressurization, since the ceramic green sheet 10 with the irregularity which the film pattern 12 was 
printed and has appeared in the front face, and the flat ceramic green sheets which are not printed at all overlap -- 
becoming -- a conductor -- it is because sufficient pressure cannot be easily applied near the edge of a film pattern When 
such a crevice occurs, since a crevice is an air space, its specific inductive capacity is very smaller than surrounding 
dielectric materials, and this not only becomes the cause which can do irregularity with a laminating block, but it becomes 
the cause that Q falls. Moreover, since a crevice is in the state where ceramic green sheets are not fully stuck by pressure, 
it causes ablation at the time of baking. 

[0007] the conductor of the laminating parts devised so that a crevice might not be generated at the time of laminating 
sticking by pressure, as the purpose of this invention was able to form a thick conductor-layer pattern in a ceramic green 
sheet correctly, and a sheet attack did not produce it in that case and the thick conductor-layer pattern was able to be laid 
underground in a ceramic green sheet -- it is offering the film pattern formation method 
[0008] 

[Means for Solving the Problem] the ceramic green sheet which uses this invention for manufacture of laminating parts - 
a conductor - it is the method of forming a film pattern a conductor first thick on a film - printing a membranous pattern, 
and piling up and pressing the film and ceramic green sheet which were printed -- the above -- a conductor -- removing 
the film which imprinted so that a film pattern might be embedded at a ceramic green sheet, and has subsequently adhered 
-- a ceramic green sheet -- a conductor a film pattern is formed In case a pressurization imprint is carried out with a 
press, you may heat a ceramic green sheet to suitable temperature if needed, moreover, the conductor of a film - a film 
pattern printing side - beforehand - a release agent - coating - a it top -- a conductor if a membranous pattern is 
printed, imprint nature will become fitness further 

[0009] what is chemically stable firmly as for the film used here, and is rich in flexibility -- it is -- for example, 10-100 
thickness - a dozens of micrometers polyethylene-terephthalate film (tradename : Mylar) etc. is desirable a conductor - 
the thickness of a film pattern is about 5-60 micrometers a ceramic green sheet ~ for example, 10-100 thickness - it 
consists of dozens of micrometers barium-titanate system dielectric materials etc., and, as for the temperature of the 
[OoTo] C ShCet ^ CaSC imprint pr6SS ' il is g0 ° d t0 choose in about room temperature -80 degree C 

[Embodiments of the Invention] this invention - a conductor - it may imprint so that it may be in the case where a film 
pattern is imprinted so that it may be in a full laying-under-the-ground state at a ceramic green sheet, and a half-laying- 
under-the-ground (partial laying under the ground) state What is necessary is to pile up the film and ceramic green sheet 
which were printed and just to pressurize with metal mold etc. from both sides, in order to imprint so that it may be in a 
full laying-under-the-ground state. What is necessary is to arrange an elasticity sheet (for another green sheet to be 
sufficient) on the non-printed side side of a film, and just to pressurize these whole, while piling up the film and ceramic 
green sheet which were printed, in order to imprint so that it may be in a half-laying-under-the-ground state, the elasticity 
sheet by the side of the film itself and a non-printed side - a conductor - a film pattern - responding - deforming - a 
conductor ~ a film pattern will be imprinted in the state where a part of the thickness is laid under the ceramic green sheet 

[00 1 1 ] a conductor thick on a film - since a film is a stable material when a film pattern is printed - a conductor - it is 
printed, without the vehicle contained in the paste not having a bad influence on a film, and a film deforming by the 
beautiful pattern a conductor - since a ceramic green sheet is elasticity comparatively in the state of un-calcinating when 
the film and ceramic green sheet which printed the film pattern are piled up and pressed - a thick conductor - the state 
where a film pattern is embedded at a ceramic green sheet - becoming - the state - a conductor - a film pattern will be 
strongly combined by the ceramic green sheet direct to the non-printed side side of a film - if metal mold has hit ~ a film 
- not deforming - a conductor - a film pattern is embedded completely at a ceramic green sheet since a film can deform 
even if pressed with metal mold, if placed between the non-printed side sides of a film by the elasticity sheet - a 
conductor - it absorbs by deformation of an elasticity sheet, as for a film pattern, a part being embedded in the thickness 
direction at a ceramic green sheet, and the remainder being accompanied by deformation of a film ~ having - consequent 
7 a c ° nd 1 uct0 [ V a fllm P attem Wl11 be in a half-laying-under-the-ground state to a ceramic green sheet therefore, the thing 
tor which welding pressure is released and an adhering film is removed - a conductor - the film pattem was embedded 
completely partially - that is, a conductor - the ceramic green sheet to which the film pattern adhered by imprint is 
obtained j r 



[0012] if a ceramic green sheet is heated to suitable temperature at the time of a press -- the organic binder in a ceramic 
green sheet softening -- the increase of the flexibility of a sheet, and a conductor - it becomes easy to embed a film 
pattern that time - the conductor of a film - if the film pattern printing side is beforehand coated with the release agent - 
a conductor - a film pattern -- from a film -- separating -- being easy - a detailed conductor - a film pattern -- a pattern 
piece -- applying - etc. -- it can imprint correctly, without being generated 

[0013] A polyethylene-terephthalate film has high surface hardness, and since it is chemical extremely [ thermally or ] 
stable and has sufficient flexibility, it is very easy to use it. In this case, since aggravation of workability, such as being 
hard to remove, will arise if too thick [ if too thin, it is hard and will be made handling, and ], the moderate thickness 
around 100 micrometers in thickness is desirable. When heating a ceramic green sheet at the time of pressurization, in 
order to prevent transformation of a ceramic green sheet, it is desirable to consider as the temperature of about 80 degrees 
C or less. 

[0014] When manufacturing a laminating dielectric filter, a ceramic green sheet consists for example, of barium-titanate 
system dielectric materials. etc. a predetermined conductor - the green sheet in which the film pattern was formed, and a 
conductor -- the green sheet which does not form a. film pattern is used, after predetermined carrying out a number-of- 
sheets laminating and carrying out sticking-by-pressure unification in predetermined sequence, cutting separation is 
carried out at the chip of apiece piece, it adheres and an electrical conducting material required for a tip side side is 
calcinated this invention method -- a conductor - the ceramic green sheet in which the film pattern was formed is used for 
manufacture of such laminating parts this invention is applicable to manufacture of arbitrary laminating parts, such as a 
transformer besides the above-mentioned dielectric filter, resistance, an inductor, and a capacitor 
[0015] 

[Example] the conductor of the laminating parts which drawing 1 requires for this invention -- it is process explanatory 
drawing showing one example of the film pattern formation method a conductor [ that it is thick on a film 20 as first 
shown in A of drawing 1 (5-60 micrometers) ] -- the film pattern 22 is ! printed with screen printing a film 20 -- surface 
hardness -- high - and - chemical -- stable - 10-100 thickness ~ what is rich in flexibility by about dozens of 
micrometers is desirable, for example, the polyethylene-terephthalate film (tradename : Mylar) with a thickness of 100 
micrometers was suitable the conductor used for printing - as a paste, although there is a silver paste, for example, a 
silver-palladium paste, a silver-platinum paste, etc. may be used in addition to it immediately after printing ~ a conductor 
- since the paste has not got dry, it is heated and dried to suitable temperature 

[0016] next, it is shown in B of drawing 1 - as - a conductor - the film 20 and the ceramic green sheet 24 which printed 
the film pattern 22 are piled up, and it presses with a hot press machine~The state of superposition is shown in drawing 2 . 
the ceramic green sheet 24 ~ 10-100 thickness ~ it is a dozens of micrometers non-calcinated sheet, and ceramic powder 
and an organic binder are kneaded and sheet-ized Here, the barium-titanate system dielectric ceramic green sheet with a 
thickness of about 80 micrometers was used. Heating temperature in a press machine is made into about room 
temperature -80 degree C. Although it chooses suitably according to the state of a sheet, and temperature is raised and it is 
made to soften when harder, in a to some extent elastic case, a room temperature is sufficient as heating temperature, 
when it presses, it is shown in C of drawing 1 - as ~ a conductor ~ the film pattern 20 is imprinted so that it may be 
embedded at the ceramic green sheet 24 the conductor exposed from the front face of a film 22 by press ** to a thing with 
the surface hardness of a film 22 large [ this ] since the ceramic green sheet 24 is elasticity - it is because the film pattern 
20 is embedded in the direction of the ceramic green sheet 24 Subsequently, as shown in D of drawing 1 , the adhering 
film 22 is removed. 10-100 thickness - a dozens of micrometers film has sufficient flexibility, and can be removed easily 
this process shows to E of drawing 1 - as - the ceramic green sheet 24 - a conductor - that by which the laying-under- 
the-ground imprint of the film pattern 20 was carried out is obtained The perspective diagram is shown in drawing 3 . 
[0017] as mentioned above, the film used here - 10-100 thickness - an about dozens of micrometers thing is desirable It 
is because it will be hard coming to remove to flexibility deficiently if too thick [ if not much thin, it will be hard to deal 
with it, and ]. The press pressures at the time of an imprint are hundreds kg/cm2, although it changes with characters of 
the ceramic green sheet to be used etc. It is good by the pressure of a grade. In the experiment, about 30t force was able to 
perform the good imprint to ceramic 90mm square of green sheet. 

[0018] The example of manufacture of a laminating dielectric filter is shown in drawing 4 . This example is an example of 
a two-step interchange digital type laminating dielectric filter, and has composition which takes and is carried out so that 
it may be suitable for mass-production-ization. [ much ] The dielectric sheet 32 which formed the conductor pattern in a 
resonator by this invention method other than the mere dielectric sheet (conductor dielectric sheet which does not form 
the film pattern) 30, the dielectric sheet 34 in which the outside ground pattern was formed on the whole surface, outside 
ground pattern 35a, and it prepare the dielectric sheet 36 in which both two I/O electrode pattern 35b insulated was 
formed. Each of conductor patterns in these resonators, outside ground patterns, I/O electrode patterns, etc. is formed in a 
dielectric green sheet by the method of imprinting through the film by this invention. Since it is the method which takes 
and is earned out, the pattern of an actual element will be in the state where a large number were arranged regularly in all 
directions. [ many ] 



[0019] The dielectric sheet 32 in which the conductor pattern in a resonator was formed is arranged in the center, the 
required number-of-sheets laminating of the mere dielectric sheet 30 is carried out to the both sides (upper and lower 
sides), and sticking-by-pressure unification is carried out by arranging and pressurizing the dielectric sheet 36 which 
formed the outside ground pattern and the I/O electrode pattern in the lowest layer for the dielectric sheet 34 which 
formed the outside ground pattern in the best layer. In addition, the laminating of the dielectric sheet 36 of the lowest 
layer is carried out to the lateral surface ( drawing 4 inferior surface of tongue) with the sense in which an outside ground 
pattern and an I/O electrode pattern appear. If it sees about the dielectric sheet 32 in which the conductor pattern in a 
resonator was formed, the conductor pattern in a resonator is formed in the state of laying under the ground as shown in E 
of drawing 1 according to this invention, and is in the flat state where there is no irregularity in a front face. Therefore, 
when the mere dielectric sheet 30 is put on it and it is pressurized, a pressure is uniformly added all over a green shee{ 
and both green sheets are stuck completely. That is, a crevice which is looked at by the conventional technology (refer to 
drawing 13 ) will be generated. 

[0020] Thus, the acquired laminating block 38 is cut in all directions, and it separates into the dielectric chip of a piece 
piece. And if it heats, binder ****** is performed and it calcinates succeedingly after adhering an electrical conducting 
material required for a tip side side, the laminating dielectric filter 40 as shown in drawing 5 will be obtained. In drawin g 
5 , A is a perspective diagram in the state where the component-side side was turned upwards, and B is a perspective 
diagram in the state where the component-side side was turned downward on the contrary. Since a crevice etc. is not 
generated in the interior which carried out the laminating as mentioned above, there is no possibility that interlaminar 
peeling may arise at the time of baking, and it becomes good [ a property ]. 

[0021] the conventional method - a conductor - with the laminating dielectric filter manufactured using the ceramic 
green sheet which printed the film pattern this invention method - a conductor ~ about the laminating dielectric filter 
manufactured using the ceramic green sheet in which the film pattern was formed A product is sampled and the result 
which measured the direction (cross direction of conductor pattern in resonator) size of X (mm), the direction (inside 
conductor longitudinal direction of resonator pattern) size (mm) of Y, and resonance frequency (MHz) is shown in Table 
1. Moreover, the direction of X and the direction of Y are shown also in drawing 5 
[0022] ' 
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[0023] Change of resonance frequency is greatly dependent on the dimensional change of the direction of Y. Statistical 
deflection shows that dispersion decreases extremely by this invention method. The sheet attack of this generated by the 
conventional method is lost, and it is considered for the deformation at the time of the part laminating unification to 
decrease. It is drawing 6 which graph-ized dispersion in resonance frequency. A horizontal axis is the sample number 
taken arbitrarily, and the vertical axis expresses resonance frequency. Although the sampling number shows this graph to 
20, the inclination same about it or subsequent ones is shown. That is, this invention article has fallen within the narrow 
range to remarkable dispersion producing elegance in resonance frequency conventionally. If according to many trial 
production results it is conventionally shortened by this invention article in about 9 micrometers from about 20 
micrometers of elegance by dispersion in a dimension and it is converted into frequency, it will mean having become 
small in 10MHz from 30MHz, and large time shortening at a next adjustment process will be attained by it. 
[0024] an especially detailed conductor ~ the case where he wants to form a film pattern ~ the conductor of a film - it is 
also effective to coat a film pattern printing side with a release agent beforehand What is necessary is just to specifically 
apply thinly TORITE truck fluoro ethylene (tradename : Teflon) etc. by arbitrary methods, such as a spray method. 
[0025] now, E of drawing 1 also shows the above-mentioned example - as ~ a conductor ~ it is the example which 
imprints a film pattern so that it may be in a full laying-under-the-ground state at a ceramic green sheet specifically, it is 
shown in drawing 7 - as ~ a film 20 top ~ a conductor ~ the film pattern 22 - printing - a conductor - the ceramic 
green sheet 24 is laid on top of a film 20 so that the film pattern 22 may touch the ceramic green sheet 24 It imprints by 
setting it between the metal mold 40 of a couple, and 42 (referring to A of drawing 7 ), and pressurizing it. when it 
pressurizes, to being elasticity comparatively in the state of un-calcinating, although it has flexibility thinly, since metal 



mold 40 is in contact with the opposite side, the ceramic green sheet 24 cannot be transformed by the film 20, therefore 
shows it to B of drawing 7 - as final a conductor the film pattern 22 results in the state where it is completely laid 
under the ceramic green sheet 24 

[0026] thus, a conductor the ceramic green sheet which laid the film pattern underground completely -- a conductor 
since a front face becomes flat irrespective of the existence of a film pattern, in case ceramic green sheets are joined, there 
is an advantage that a crevice is never generated however, a conductor -- in order to stuff a film pattern into a ceramic 
green sheet completely - the thickness of a ceramic green sheet, characters (elasticity degree etc.), or a conductor -- 
thickness, a character, etc. of a film pattern -- the conductor of a ceramic green sheet -- the conductor where the too high 
pressure joined the film pattern pushing portion, and a dielectric organization becomes less uniform and was embedded 
the phenomenon in which the cross-section configuration of a film pattern spreads in a trapezoidal shape (refer to drawing 
8 ) may be seen If a cross section becomes a trapezoidal shape and a kurtosis exists in an edge when it applies to 
formation of the inner conductor pattern of a laminating dielectric especially, in order that electric field may concentrate 
there, the problem which an insertion loss increases will arise. 

[0027] as the way such a problem is avoidable a conductor there is the method of imprinting so that a part may be 
accepted and it may be embedded in the thickness direction, without laying a film pattern under the ceramic green sheet 
completely specifically, it is shown in drawing 9 as -- a film 20 top -- a conductor -- the film pattern 22 printing -- a 
conductor -- the ceramic green sheet 24 is laid on top of a film 20 so that the film pattern 22 may touch the ceramic green 
sheet 24 Moreover, the bottom of a film 20 is covered with the elasticity sheet 44 (a ceramic green sheet is sufficient and 
the rubber sheet of a moderate elasticity degree etc. is sufficient). It imprints by setting them between the metal mold 40 
of a couple, and 42 (referring to A of drawing 9 ), and pressurizing them, if it pressurizes, even if one ceramic green sheet 
24 will be elasticity comparatively in the state of un-calcinating, and the elasticity sheet 44 of another side will naturally 
also be elasticity and thickness will hardly change a film 20, since it can be thin and can deform freely, it is shown in B of 
drawing 9 as -- final -- a conductor -- a part of thickness of the film pattern 22 is embedded at the ceramic green sheet 
24, and the remainder will be in the state where it entered into the elasticity sheet 44 therefore, if press ** is released and 
a film 20 is removed from the ceramic green sheet 24, it is shown in drawing 10 -- as - a conductor the ceramic green 
sheet 24 by which the film pattern 22 was imprinted in the state of half-laying under the ground (partial laying under the 
ground) is obtained 

[0028] ** it will not produce the problem that the pressure more than required does not cut to the ceramic green sheet 24, 
but a dielectric organization becomes uneven by the overpressure since the elasticity sheet 44 intervenes at the time of a 
press, if it is performed above - a conductor - it can also be prevented the cross section of a film pattern becoming a 
trapezoidal shape if a ceramic green sheet is used as an elasticity sheet 44 - since the elasticity degree is almost the same 
- balance - good a conductor a film pattern can be stuffed mostly half-and-half In this case, since the ceramic green 
sheet used as an elasticity sheet does not necessarily serve as a product, it is repeatedly usable only at a press process. 
[0029] moreover, the conductor from the film of plurality [ method / this ] to a ceramic green sheet - there is also an 
advantage which can imprint a film pattern at once What is necessary is just to press simultaneously in piles two or more 
more sets of things which piled up the elasticity sheet, the printed film, and the ceramic green sheet. 
[0030] a conductor - if this laminating (for example, laminating which is used as a laminating dielectric filter like 
drawing 4 ) is performed using the ceramic green sheet imprinted so that a film pattern may be in a half-laying-under-the- 
ground state -- drawing 1 1 - like - both ceramic green sheets - a conductor - it will be in the state where the film 
pattern was laid underground partially, respectively the process of an imprint - already ~ a conductor - since the ceramic 
green sheet where the film pattern is embedded partially is so already pressurized ~ this laminating - a conductor ~ a 
film pattern is much more for being hard to enter and being easy to enter the direction of another side and the ceramic 
green sheet which has countered and the conductor which the amount of embedding in this laminating is few (the half 
grade is already buried at the time of an imprint), and could not produce the crevice between the planes of composition of 
ceramic green sheets easily like the conventional technology, and was embedded - a film pattern serves as a cross section 
of a configuration (not a trapezoidal shape but the shape of a beautiful rectangle) symmetrical with the upper and lower 
sides For this reason, when it applies to a conductor, for example among laminating dielectric filters, an insertion loss is 
improved compared with the case where the conductor became a cross-section trapezoidal shape inside, and an edge 
sharpens. Although a concrete numeric value changes with other structures etc., about 5 - 10% of improvement is 
expected on the average. 

[0031] the ceramic green sheet which starts this invention although the above-mentioned example was the case where a 
laminating dielectric filter was manufactured - a conductor - the method of forming a film pattern cannot be 
overemphasized by that it is applicable also to manufacture of the other arbitrary laminating parts, for example, a 
transformer, resistance, an inductor, a capacitor,) etc. Not only corresponding to dielectric materials but corresponding to a 
product, ceramic green sheets may be a magnetic material, an insulating material, etc., and can form various kinds of . 
conductor-layer patterns in those ceramic green sheets good. 
[0032] 



[Effect of the Invention] this invention -- a conductor thick on a film as mentioned above -- the time of imprinting to a 
green sheet,\smcfe it is the method of imprinting to a green sheet with a press after printing a film pattern -- a conductor -- 
the paste is in the state where it already dried, it is not generated but deformation of a wrinkle approaching a ceramic 
green sheet at the time of an imprint can prevent the pattern gap at the time of a laminating the film top which is 
chemically stable in this invention -- a conductor - in order to print a paste, without the film itself does not deform and it 
takes affinity with a green sheet into consideration -- the optimal conductor -- the degree of material option is expanded 
very much that it becomes possible to use a paste and is easy to manufacture For this reason, a dimensional accuracy and 
good laminating parts with little dispersion in a property are obtained. 

[0033] moreover - according to this invention -- a conductor -- in order to make a film pattern adhere to a ceramic green 
sheet in the state of full laying under the ground and to sell it to it - a conductor -- a front face becomes flat irrespective 
of the existence of a film pattern For this reason, the crevice at the time of joining ceramic green sheets is not generated, 
and the pressure unevenness at the time of sticking by pressure does not arise, but a possibility of exfoliating at the time 
of baking also disappears, and since a crevice is not generated, improvement in a property is also expectable. 
[0034] furthermore - according to this invention - a conductor - the crevice at the time of also being able to make a film 
pattern adhere to a ceramic green sheet in the state of half-laying under the ground, and joining ceramic green sheets, 
since there are few amounts of embedding in the case of this laminating -- being generated - hard moreover, a 
conductor -- since it prevents a film pattern becoming-a cross-section trapezoidal shape and can lay underground by the 
exact rectangle-like pattern, improvement in a property is also expectable For example, an insertion loss can be improved 
when it applies to a conductor among laminating dielectric filters. 

[0035] the conductor of a film - if the film pattern printing side is beforehand coated with the release agent - an 
especially detailed conductor - even when forming a film pattern, the good ceramic green sheet which does not have a 
pattern deficit at the time of an imprint can be obtained easily 



[Translation done.] 



